This paper builds on previous studies to uncover evidence suggesting that cyclical fluctuations in returns to schooling are determined by fluctuations in foreign demand, which tend to be positively correlated with returns to schooling. The effect of export fluctuations (driven by changes in foreign demand) seems to be attenuated by labor market rigidities, such as constraints on employers to hire temporary workers on an hourly basis. This evidence suggests that countries that have flexible labor markets and experience volatility in their external demand might also experience volatility in returns to schooling. The paper discusses why this might be a concern for developing countries.
Introduction
A well-documented feature of the 1990s is the decline in the wages of unskilled workers relative to those of skilled workers. This observation is valid for both developed 2 and developing countries and it has been associated with the trade reforms of the late 1980s and 1990s. 3 In order to explain this evidence, some hypotheses that relate the skill premium to trade have been proposed. For instance, it has been pointed out that skill-biased technological change, the increase in capital flows and the increase in outsourcing activities (or "global production sharing") help to explain the relationship between trade reforms and income inequality in the long run.
There is less evidence, however, on the relationship between the skill premium and trade in the short run. Some research exists on the relationship between business cycles and skill premiums, and some on the relationship between trade and income volatility. Nonetheless, the possibility of a direct connection between trade and the cyclical behavior of the returns to schooling has not been studied. We attempt to fill this gap by exploring the dispersion of wages between skilled and unskilled workers and its relationship with international trade from an under-investigated lens, namely its cyclical properties. The cyclical properties and determinants of returns to schooling (RTS) can be informative of short-term fluctuations in income inequality and the risk of human capital investments.
Much work has been done to estimate returns to schooling in Latin American countries and elsewhere, for example by Psacharopulous (1989) ; Psacharopulos and Patrinos (2004) . These studies tend to focus on the evolution of cross sectional estimates of the returns to schooling over time. A potential limitation is that the estimates of RTS can be biased because of the well-known ability bias. Also, it may be challenging to disentangle secular movements from business cycle fluctuations. This paper takes a different analytical approach, by proposing the use of pseudo panel to estimated RTS and their cyclical fluctuations. This approach is arguably better suited for identifying both long-term trends and cyclical components of the returns to schooling, although not without flaws. 4 To estimate the permanent and cyclical component of returns to schooling, we follow the literature on pseudo-panels based on cohorts developed by Deaton (1985 Deaton ( , 1997 . This methodology allows us to link repeated cross sections to estimate returns to schooling. Specifically, in a first-stage, pseudo-panels for 2 See Feenstra and Hanson (2003) . 3 See Golberg and Pavcnik (2007) . 4 It is noteworthy that our pseudo-panel approach is probably not well suited for identifying long-term trends in RTS because it implies working with a sample of 50 or so cohorts per year, thus reducing significantly the degrees of freedom relative to the repeated Mincerian approach that utilizes thousands of observations of individual workers per year to estimate each year's average RTS per country. Nonetheless, in principle it provides unbiased estimates of the average RTS for each country as well as deviations from the average, with or without trends. These issues are detailed further below in section 3.
12 Latin American countries based on data from household surveys are used to estimate both trends in RTS as well as deviations from trends. Deviations are equated with the cyclical components of RTS.
In a second stage, the resulting panel data of cyclical deviations from RTS trends is used to analyze the relationship between the transitory component of the returns to schooling and foreign demand, controlling for other determinants of the business cycle. More specifically, the transitory component of returns to schooling is allowed to vary with domestic and external shocks, real and financial shocks and labor market rigidities. Each variable in this stage is decomposed into two parts: a trend and a cyclical component. Only the cyclical component is used in the second stage.
Main findings can be summarized as follows. First, the cyclical components of returns to schooling are significant in 8 out of the 12 countries, whereas long-term trends are significant in less than a handful. Second, the most robust determinant of cyclical fluctuations in returns to schooling is fluctuations in foreign demand for Latin American and Caribbean (LAC) exports. These tend to be positively correlated to returns to schooling. Thus, increases in export volatility might increase the risk of investments in human capital. Third, the effect of export fluctuations (driven by changes in foreign demand) seems to be attenuated by labor-market rigidities, such as constraints on employers to hire temporary workers on an hourly basis.
In regards to the last finding, it is tempting to conclude from a policy perspective that such rigidities can stabilize returns to schooling and thus income inequality (between skilled and unskilled workers). However, this effect needs to be weighed against long-term costs for the economy as a whole, accounting for the fact that rigidities are associated with quantitative impacts on labor markets. Otherwise stated, rigidities should be evaluated by taking into account the potential reduction in hiring as well as the loss of jobs during downturns, rather than as a means to smooth out fluctuations in skilldriven inequality.
The rest of this paper is organized as follows. Section 2 provides a brief literature review on the cyclical properties of returns to schooling, and highlights the literature's lack of coverage of research in this area for developing countries. Section 3 discusses methodological issues concerning estimates of RTS (including transitory cyclical components) and section 4 presents stylized facts from repeated cross sections of employment surveys from Latin American countries. Section 5 studies the determinants of cyclical fluctuations in the returns to schooling, and section 6 concludes. 
Related Literature
While the relationship between international trade and the skill premium has been widely studied, the literature has focused mostly on trends before and after episodes of trade-liberalization. 5 As far as we know, the relationship between fluctuations of RTS and the cyclical component of exports has not been studied. Much research has been done on the relationship between RTS and business cycles, and some has been conducted on the relationship between trade and income volatility. But the empirical connection between the cyclical behavior of RTS and exports has not been established.
There is no clear relationship between returns to schooling and the business cycle, either theoretically or empirically. Some studies have found a pro-cyclical response of the skill premium, while others have found a counter-cyclical response. Furthermore, some studies have found a lagged relationship instead of a contemporaneous response.
As mentioned by King (1980) , counter-cyclical returns to schooling are supported by theories proposed by Oi (1962) and Reder (1955) . Oi (1962) and Mincer (1991) argue that if firms invest in job-specific capital for highly educated workers they have an incentive to retain these workers and lay-off less educated workers during downturns. In Reder (1955) , this cyclical behavior is explained by a quality adjustment of the workers over business cycles. During booms, when job applicants become scarce, employers tend to lower hiring standards, thus reducing the wage skill premium. During recessions, when applicants for a given job are often plentiful, skilled workers crowd out unskilled workers.
6 Kniesner et al. (1978) found a positive relationship between the unemployment rate and the (crosssectional) rates of returns to schooling, using the United States National Longitudinal Survey from 1966 to 1970. This countercyclical relationship is also found by King (1980) , using the same survey for the years 1968 and 1971.
On the other hand, contrasting evidence of a pro-cyclical relationship has also been found. For instance, Ammermueller et al. (2009 ) (using the German Microcensus from 1996 -2003 found an inverse relationship between regional unemployment rates and returns to schooling. Likewise, Ziliak et al. (1999) used data from the U.S. Panel Study of Income Dynamics (PSID) from [1971] [1972] [1973] [1974] [1975] [1976] [1977] [1978] [1979] [1980] [1981] [1982] [1983] [1984] [1985] [1986] [1987] [1988] [1989] [1990] and found that RTS are pro-cyclical for whites but counter-cyclical for blacks.
To explain the pro-cyclical relationship, Ammermueller et al. (2009) argue that if the wages of less skilled workers are covered by collective agreements while highly educated workers negotiate directly with their employer, then the wages of skilled workers might be more sensitive to the business cycle than those of unskilled workers. Consequently, the wage premium between skilled and unskilled workers might narrow in recessions. In line with this hypothesis, Raisian (1983) found that skilled workers exhibit 5 See for example Goldberg and Pavcnik (2007) 6 For empirical evidence on this quality adjustments see Gautier et al (2002) , Teulings and Koopmanschap (1989) and Devereux (2004) . 4 more wage variability than the unskilled workers. In his paper, the skilled workers accept a greater variation in their hourly wage in exchange for a stable job, which induces a pro-cyclical wage premium.
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Furthermore, some studies have failed to find a contemporaneous relationship between the skill premium and the business cycle, although they argue that a lagged relationship exists. For example, Keane and Prasad (1993) found that the skill premium is uncorrelated with contemporaneous measurements of the business cycle. A similar result was found by Khalifa (2009) . 8 He also found that the skill premium is uncorrelated with contemporaneous output, but in this case, there is a lagged, procyclical relationship between the skill premium and output. To explain this observation, Khalifa (2009) developed a model that includes both skilled and unskilled workers as well as two types of vacancies, complex and simple. Complex vacancies can only be filled by skilled workers, while simple vacancies can be filled by either skilled or unskilled workers. It is assumed that complex vacancies are more costly to create than simple ones, thus a technological shock that increases both types of jobs only increases the complex vacancies with a lag. This lagged variation in the labor input of educated workers (in the complex jobs) causes the skill premium to vary pro-cyclically with a lag.
Lindquist (2004) confirmed that the skill premium (in the United States) is uncorrelated with contemporaneous measures of the business cycle, and that the skill premium lags the business cycle. 9 In this study, the above observation is explained by the presence of complementarities between capital and skills. Specifically, increases in the capital-skill ratio increase the relative demand for skilled labor, and hence, increase relative wages.
Thus, the relationship between RTS and the business cycle appears to be ambiguous in developed countries. These mixed results are also found in the scant literature that covers Latin American countries. For instance, Psacharopoulos et al. (1996) studied the behavior of RTS in Mexico and found that returns to investment in education fell during recessions and rose during expansions. 10 In contrast, Fasih et al. (2010) found that RTS were countercyclical in Mexico and República Bolivariana de Venezuela. For the case of Argentina, earnings of educated workers were less affected in the crises than the earnings of less educated workers during 1992-2002.
The above literature review presents mixed results on the relationship between RTS and the business cycle. Additionally, in general it does not differentiate between types of shocks that might be driven the economy. In particular, the relationship between these returns and foreign demand has not been explored, although there are studies on the relationship between income volatility and trade liberalization. Trade liberalization has also been associated with income inequality. In some studies, this relationship is explained by increases in the skill premium due to increases in labor demand for skilled workers.
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Goldberg and Pavcnik (2007) offer potential explanations for this empirical observation, among them, "quality" upgrading, "outsourcing" or "global production sharing," skilled-biased technological change, capital flows and complementarities between capital and skilled labor.
As noted above, the literature on the relationship between returns to schooling and economic activity does not take into account drivers of business cycles, which might affect sectors in different ways. For instance, a rise in economic activity (above trend) might be caused by fluctuations in foreign demand. This would have different effects than, say, changes in global interest rates that affect all firms' access to credit.
The literature on exports and skill premiums is a good example. Brambilla et al. (2012) suggest that exports tend to be skilled-labor intensive, and thus a temporary rise in foreign demand could be associated with temporary increases in RTS. If so, export volatility might be related to RTS volatility.
As mentioned above, there is evidence that sector volatility rises with their exposure to international trade. If these sectors are also skilled labor intensive, output volatility in these sectors might provoke volatility on the wages of the skilled workers, and a pro-cyclical skill premium. Thus, trade openness might increase RTS volatility, which implies higher risk for human capital investments.
In sum, the existing literature has focused on high-income countries, with mixed results regarding the cyclicality of the relative wage of skilled workers. The literature on developing economies is both limited and equally ambiguous. Furthermore, neither has focused on the relationship between foreign demand and RTS. Finally, it is notable that the few studies that explicitly assess the cyclicality of Latin American skill premiums or returns to schooling have relied on Mincerian estimates of RTS using repeated cross sections of workers. The following section discusses our approach, which attempts to deal with the analytical weaknesses of the standard approach.
Methodology
Only a few countries in Latin America conduct employment surveys or provide other data sources that follow workers over time (e.g. Brazil, Argentina, and Mexico). However, even in these few cases, the resulting samples suffer from data problems such as attrition. Furthermore, panel data from social security records often does not include data on workers' educational attainment. This data constraint imposes potential biases in cross-sectional estimates of RTS. In particular, such estimates suffer from the "ability bias" of estimates of RTS that do not control for unobserved innate ability of workers, which can be correlated with both wages and the workers' level of education.
Consequently, it seems practical to develop an approach to study returns to schooling for a sample of twelve LAC countries with repeated cross sections of workers. Fortunately, there is an econometrics literature that outlines how to use these data for estimating RTS while simultaneously eliminating the ability bias that afflicts standard Mincerian estimates. Specifically, we use a pseudo-panel approach following Deaton (1997) and Deaton and Paxson (1994) .
In this pseudo-panel approach, a group (or cohort) of individuals are followed over time. This semiaggregated structure allows us to link different surveys for each country to estimate returns to schooling over time. Moreover, it eliminates the ability bias through averaging across workers of a given cohort while controlling for cohort-specific (or generational) effects.
When we estimate RTS using pseudo-panels, they are decomposed into two parts: a trend and a cyclical component. The cyclical component is used in a second stage to look at the relationship between returns to schooling and foreign demand, and other determinants of the business cycle. As the business cycle might be driven by various shocks, we use a set of four variables representing the types of shocks to analyze the determinants of the cyclical component of the returns to schooling.
Estimation of the Returns to Schooling
Our data consists of a set of household surveys from 12 Latin American countries (see Table 1 ). In the pseudo-panel approach, a group of workers (cohort) is followed over time as opposed to an individual. A cohort is formed by those individuals that were born in the same year. The relevant variables are thus averages of each cohort.
As Deaton (1997) points out, pseudo-panels have several advantages over panel data. A pseudo-panel does not suffer from attrition because it is constructed from new samples every year. Furthermore, "it is likely to be less susceptible to measurement error than panel data, because the quantity that is tracked is normally an average and the averaging will nearly always reduce the effects of measurement error" (Deaton 1997, p. 120 ).
As mentioned above, the pseudo-panel approach also removes ability biases. The ability bias refers to the omission of unobserved worker ability in traditional Mincerian estimates of RTS. Individual ability might be correlated with both the level of education and wages. Its omission (as an explanatory variable) might yield biased estimates of RTS. As explained by Warunsiri et al. (2009) and Kaymak (2008) , the pseudo-panel approach washes out any potential ability bias. Angrist (1991) showed that this pseudo-panel approach is equivalent to an IV regression that uses cohort dummies as an instrument for the level of education.
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Moreover, when a cross-section is used to estimate a Mincerian equation, age might not only reflect experience but differences in income due to specific characteristics of each generation or cohort. Different generations might have different schooling opportunities, different initial wealth, or other characteristics that might influence their overall earnings. The pseudo-panel approach allows us to account for these differences by including cohort-specific effects in the estimations of the determinants of earnings.
To apply the pseudo-panel approach, we follow the Mincerian tradition and assume that income is explained by an individual's level of educational attainment level and experience. Consider the following wage equation:
(1) s the least-squares estimation of (1)-without individual fixed effects, which cannot be included when the data come from repeated cross sections of workers instead of panel data-captures this correlation, and the estimate of ρ will be biased.
Averaging for each cohort in (1), we obtain the following pseudo-panel model:
In equation (2) the subscript c represents a birth cohort. 13 As noted by Kaymak (2008) and Warunsiri and McNown (2009) , this averaging eliminates the ability bias, and a cohort fixed effect, c ν can be included in the model when working with data from repeated cross sections of workers.
12 While the pseudo -panel approach has many advantages described above, it also has some weaknesses. One concerns selectivity biases due to workers approaching retirement age. We thank John Giles for pointing this out. Another weakness concerns measurement error in the cohort averages that might be due to sampling errors, as the surveys are not designed to be representative of workers by cohort. We follow Deaton (1985 Deaton ( , 1997 and Deveraux (2007a,b) and use Weighted Least Squares with the number of workers in each cohort group and year of the survey as the weights. Thus we place more weight on observations with a larger number of (randomly) sampled workers by cohort-year. 8 Thus, for each country, we estimate the following model:
where A is a matrix of age dummies, C is a matrix of cohort dummies, ) (s f is linear and Y is a matrix that allow us to capture the cyclical component of wages by year. The latter was proposed by Deaton and Paxson (1994) to solve the problem of collinearity between cohort, age and year effects. As mentioned above, since a cohort is defined by an individual's birth year, there is a linear relationship between the cohort (c), age (a) and the year (t): c=t-a. Given this (linear) relationship, it is thus impossible to estimate (3) using dummy variables for age, cohort and years. To address this problem, Deaton and Paxson (1994) propose attributing time trends to age and cohort effects, and using the year effect to capture only cyclical fluctuations. Deaton (1997) suggested regressing ) ( ct w ln on cohort dummies (excluding the first), dummies for age (excluding the first), and a set of 2 − τ year dummies defined as: This specification is quite flexible; it allows for cyclical and trend components in RTS. To justify the inclusion of the trend, recall that (as highlighted by Goldberg and Pavcnik, 2007) some countries have experienced an increase in the skill premium over time, particularly after engaging in trade reforms. This trend might reflect an increase in the demand for skilled workers caused by outsourcing of skill-intensive activities, increasing capital flows that are complementary to skilled labor, or by skill-biased technological change, for example.
On the other hand, the relative supply of educated workers has also changed as the coverage of educational systems has improved in LAC. Thus, changes in either the relative supply or demand for 13 ln(w*ct) represents the average of ln(w*it). skilled workers, which occur gradually, can account for a trend in RTS. For example, Riveros (1990) found a declining time-trend in rates of return for Chile in the period 1960-1985. This trend is explained by the expansion of the educational system, the shift of labor demand from middle education to primary skills and by the increasing real costs of education. Similarly, Patrinos and Sakellariou (2006) found that RTS in República Bolivariana de Venezuela declined steadily from the 1970s to the mid-1990s, followed by an increasing trend thereafter. The authors suggest that during the 1990s in República Bolivariana de Venezuela, the lack of opportunities in the formal sector resulted in an increasing number of workers moving to the informal sector, where the returns to education are low, therefore increasing RTS. Psacharopoulos (1989) presents the behavior of RTS for a large number of countries finding a declining trend over time. In part, this tendency is explained by expansions of the educational system. When this is the case, it is prudent to allow for deterministic trends in the estimation of RTS and its cyclical components as in our preferred model (5).
For practical reasons, we limit our sample to male workers with information on income, hours worked and years of education in each survey.
14 We also restrict our sample to those within a certain age range, which varies from country to country. This range was selected to avoid the inclusion of younger individuals who are simultaneously working and acquiring more years of education. The estimates of RTS can be distorted by these young workers who have not finished their education but report income from part time jobs, or jobs which do not fully reflect their RTS.
In order to select the minimum age, we calculated Deaton's decomposition for years of schooling. The minimum age was selected as the point at which the age effect flattens. The maximum age was fixed at 65 years old, except for those countries in which a pension can be obtained earlier.
Only salaried male workers and use their hourly (real) income was included to estimate RTS. In the estimations, we used weighted least squares taking the size of the cohort as weights, which helps dilute biases due to sampling errors that affect averages by cohort group.
Stylized Facts
We first describe some facts regarding the behavior of RTS over the business cycle. Figure 1 The inclusion of female workers would complicate the estimation due to selectivity biases related to the decision to participate in the labor market.
15 Although for these latter countries the cyclical components are not (jointly) statistically different from zero.
Bolivariana de Venezuela and Brazil showed a positive correlation between the cyclical RTS and the unemployment rate. 16 Thus, when the cyclical components of RTS are (jointly) statistically different from zero, it seems that an inverse relationship between RTS and the unemployment rate exists. When the unemployment rate increases, there is thus a decrease in the wage gap between skilled and unskilled workers. Consequentially, when there is a boom in economic activity, the wage difference between more qualified and less qualified workers tends to widen while in recessions, the wage difference seems to narrow.
We argue that this result is driven by external shocks to the economy. In order to observe the impact of external shocks, we look at the relationship between RTS and four types of shocks instead of using a broad measure of business cycles. They represent external real shocks, external nominal shocks, domestic real shocks and domestic nominal shocks. Partitioning in this way, we found that RTS fluctuate when a country experiences an external (real) shock. To present some preliminary evidence on this relationship, we first define our measurement of an external (real) shock.
We applied a gravity model for each bilateral country pair to estimate the effect of changes in trading partners' GDP on each country's merchandise exports to capture fluctuations of foreign demand for domestically produced goods, after controlling for bilateral distance and the country's own GDP. 17 In turn, we computed the effect of deviations from trends in trading partners' GDP on a country's exports as the product of the estimated coefficient on the importers' GDP times the change of the average annual GDP of each country's trading partners. The deviation from the trend (or cyclical component) was used as the external shock. Figure 2 shows the relationship between the (cyclical component of) RTS and our external demand shock for the twelve countries in our sample. 18 Six economies present a positive correlation between these two variables (Argentina, Chile, Costa Rica, Colombia, Peru and Uruguay). Moreover, there is a positive association between this correlation and the variance of the external shock (Figure 3 ).
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Generally speaking, countries that experience greater external volatility seem to present a positive correlation between the external shock and RTS. Thus, a large external shock seems to be accompanied 16 Given that for some countries the cyclical component is not (jointly) significant, in the second stage we weight by the (inverse of the) standard error of the component 17 Other variables included in the gravity specification include: import tariffs, (the log of) the distance between country i and country j , a dummy variable that takes a value of 1 if the two countries are contiguous, a dummy variable that indicates if the two countries share their official language, a dummy variable that indicates if the two countries have a preferential trade agreement, a dummy variable if country j is landlocked, and a set of year dummy variables. To construct the preferential trade agreement variable, we used data from the WTO-Regional Trade Agreements Information System. This database contains information on the regional trade agreements of the WTO members, but only covered those agreements that have been notified to the WTO and are in force.
with a cyclical variation of RTS. When the volatility of the external shock is low, the correlation between RTS and the shock is also low or negative.
The relationship between the external shock and RTS might also be related to the degree of labor market flexibility. A negative relationship is found when the correlation between the external shock and RTS is graphed against two indexes of labor market rigidity: rigidity of working hours and rigidity of employing workers. It seems that more flexibility on the labor market is related to a positive correlation between foreign demand shocks and RTS (see figure 3 ).
These facts suggest that economies with flexible labor markets and higher foreign demand volatility present a positive correlation between RTS and foreign demand shocks. When this is the case, an increase in foreign demand is related to an increase in RTS, and then in the wage-gap between skilled and unskilled workers.
Results
It is worth analyzing the statistical significance of our cyclical RTS estimates. Table 2 contains the estimates for the specifications with a linear deterministic trend in wages and a linear deterministic trend in RTS. As shown in the last column, the cyclical components of RTS are jointly statistically significant (at the 10 percent level) in seven cases. They are not jointly statistically significant in Colombia, Ecuador, Honduras, Peru and El Salvador. The linear trend in RTS is significant in five countries, namely Argentina, Chile, Costa Rica, Peru and República Bolivariana de Venezuela.
For our purposes is important to take into account that not all deviations of RTS from its trend are statistically significant. This implies that, in our analysis, we need to account for the lack of precision of the estimates. Consequently, the results reported further below come from Weighted Least Squares estimations, where the inverse of the standard error of each deviation of RTS from its trend is used as weight for each observation.
As mentioned above, transitory RTS could be affected by different types of shocks. Economies can face foreign or domestic shocks, and within these categories, the shocks can emanate from financial markets or from the real sector. Therefore, for the econometric study we focus on: external real-sector shocks; domestic real-sector shocks; external financial shocks; and domestic financial shocks.
The external real-sector shock is related to changes in foreign demand for domestic goods. To capture the effect of fluctuations in foreign demand for domestically produced goods we used the gravity model of trade for each country to estimate the effect of changes in trading partners' GDP on each country's merchandise exports, after controlling for bilateral distance and the country's own GDP. 20 In turn, we 20 Other variables included in the gravity model of bilateral trade flows are the following: import tariffs, (the log of) For the domestic real-sector shock, we used the deviation from the trend of each country's consumer price index. Rising inflation is interpreted as domestic demand exceeding the rise in domestic output. CPI data come from the World Bank.
The external financial shock was defined as the deviation from the trend of the product of the United States lending interest rate and the ratio of the country's foreign debt to Gross National Income, in the previous year. Data come from the International Monetary Fund.
The domestic financial shock is defined as the deviation from the trend of the product between the domestic lending rate and the ratio of domestic credit to the private sector to GDP, in the previous year. Additional results using alternative domestic interest rates, such as deposit rates, are also presented. Data come from the International Monetary Fund.
All explanatory variables were transformed into their transitory components using the same trends that were used to estimate the cyclical component of RTS. That is, when we assumed a linear trend for RTS, we de-trended the explanatory variables using a linear trend; when the root of the linear trend was used for RTS, we used the same for the explanatory variables, and so on. The basic idea is to use a common de-trending approach for both sides of the model.
In addition to the transitory economic fluctuations defined above, we also consider the effects of labor market rigidities. More specifically, we use data from the World Bank Doing Business database on constraints for employers to hire workers on an hourly basis, difficulty using redundancy as a reason to fire workers, and constraints on hiring temporary workers. These indices were averaged from 2004 to 2009. They range between 0 and 100, with higher values indicating more rigid regulation. 21 In addition, we also included the ratio of the minimum wage to the median wage as a proxy of labor market rigidity.
Since the econometric models include country fixed effects, these variables were multiplied by the external real shock, and estimated coefficients can be interpreted as the effects of these labor-market features on the impact of the shock on the transitory component of RTS within countries.
Cyclical Components of RTS and Real External Shocks in Latin America
In this section we present the results on the relationship between the cyclical RTS and external shocks. The main result is the direct relationship between RTS and the external real shock. When (contemporaneous or lagged) foreign demand increases over its trend, returns to schooling also increase. This means that an increase in exports widens the wage differential between skilled and regional trade agreements of the WTO members, but only covered those agreements that have been notified to the WTO and are in force.
21
For details about these indices see www.doingbusiness.org.
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unskilled workers. This is consistent with the hypothesis presented in Brambilla et al. (2010) , in which the export firms tend to hire more educated workers and pay higher wages. Moreover, the increase in returns to schooling is higher for those countries with more flexible labor markets, as measured by means of the redundancy and hours indices. These results are presented in Tables 3 and 4.   Table 3 illustrates the significant relationship between cyclical RTS and foreign demand shocks. This Table shows the regression of the cyclical component of RTS on the four shocks described above. The main result is that export shocks are positively and significantly associated with the cyclical RTS. This holds for both the contemporaneous shock and its lag. Moreover, a similar relationship is found between cyclical RTS and deviations of the consumer price index from its trend. An increase of the consumer price index above its trend value increases RTS.
We next look at the role of labor market flexibility on the relationship between RTS and exports (Table  4) . We conclude that there is a significant relationship between cyclical RTS and the interaction between the export shock and the two indices of labor market rigidity: the rigidity of working hours and the difficulty of redundancy. Both the relationship between and the interaction between the export shock and each of these indices is negative. Thus, an increase in exports (due to an increase in foreign GDP) will increase the wage gap between higher and lower skilled workers, but this gap will increase less in countries with higher restrictions to fluctuation s in working hours our ability to shed redundant workers. Thus, flexible labor markets seem to amplify the response of RTS when there are variations in foreign demand.
These results suggest that a country which exhibits higher volatility in its foreign demand and has a flexible labor market might also experience higher volatility of RTS, i.e. a higher risk of investment in human capital and higher volatility in the income distribution.
We next conduct robustness exercises to confirm the validity of our results. The above estimations assumed that RTS can be decomposed in a constant term, a trend and a cyclical component. In particular, we assumed a linear trend. To test robustness of our assumption, we repeat the estimations using a different trend definition. A change in the definition of trend must be accompanied by a variation in the definition of the year variables in Y, given that these variables must be orthogonal to the trend. In general, if we assume a trend variable T = (t1, t2, t3, …, tn)' with t1 ≠ t2, then the matrix Y will be formed by the vectors:
Where i=3,. . . ,n and di equals 1 if the year is i and 0 otherwise. This set of variables is formed by (n-2) linearly independent vectors that are orthogonal to T and sum to zero. Table 5 shows the results when the square root of a linear trend was used both to calculate RTS as and decompose the shock variables. These estimations corroborate the main results; there is a direct relationship between cyclical RTS and (the lagged) export shock as well as a direct relationship between RTS and deviations in the CPI from the trend. Moreover, when the square root of the linear trend is used, the interactions between the exports and the hours and redundancy index are (again) significant and they move inversely to RTS.
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It is evident that the most significant and robust explanatory variable is the deviation (from the trend) of foreign demand for LAC exports. This is especially true when the variable is lagged. It consistently appears with a positive effect and its interaction with labor-market institutions is also significant. It appears that when foreign demand is above the trend, RTS within countries tend to rise, but this effect is attenuated by labor-market rigidities.
The only other somewhat robustly significant variable is the (deviation from the trend of the) consumer price index. When the price index is above its trend level, RTS tend to rise. These results imply that when an economy is over-heating, the average wage of skilled labor temporarily rises more than that of unskilled workers. Moreover, the magnitude of the effect of temporary inflation on the cyclical component of RTS is smaller than that of the export demand variable.
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Broadly speaking, these results suggest that, for the twelve LCR economies included in this analysis, the most important driver of cyclical fluctuations in RTS within countries is temporary fluctuations in foreign demand for exports. The results are thus consistent with an important strand of the labor economics literature as well as with a more recent literature related to the role of exports in shaping the relative demand for skills (Veerhogen 2008; Brambilla et al. 2011 Brambilla et al. , 2012 . Furthermore, if trade openness increases the volatility of foreign demand, then it might also increase the volatility of returns to schooling. Subsequently, higher volatility of RTS might also imply a higher variance in a country's income distribution, which can be interpreted as a higher risk of investments in human capital.
Concluding Remarks
This paper reviewed the extensive literature on the cyclical properties and determinants of skill premiums and returns to schooling, which are highly focused on high-income countries. The few studies that look at LAC economies specifically appear to present contradictory evidence and rely exclusively on analyses of the evolution over time of standard Mincerian estimates of returns to schooling.
The research presented here is somewhat unique in its use of a pseudo-panel approach to the estimation of the permanent, trend and cyclical components of RTS. While not totally bullet-proof, this approach is appealing insofar as it gets rid of ability biases in the estimates of RTS, and can be implemented for any developing country with repeated cross-sections of household employment surveys.
In addition, the analyses attempted to link four types of transitory economic fluctuations with the cyclical components of RTS in models that controlled for time invariant country characteristics and timeperiod effects common to all observations from a given year. The evidence suggests that temporary fluctuations in foreign demand for LAC exports are perhaps the most important driver of cyclical movements of RTS within countries.
It is worth recalling that changes in the average relative wage of skilled labor relative to unskilled labor can be due to changes in the number of jobs and the composition of workers that remain employed. Indeed, the results presented in this paper are consistent with labor and trade models driven by compositional changes rather than changes in the wages of workers that remain employed throughout the cycle. Furthermore, trade-and to a lesser extent inflation-appear to be the main drivers of transitory fluctuations in returns to schooling.
The evidence also suggests that flexibility of the labor market plays a role in the transmission of foreign real shocks. More flexible labor markets seem to be a factor that amplified the response of RTS when there are variations in foreign demand. Thus, countries that have flexible labor markets and experience a considerable volatility of their external sector might also experience a greater volatility of RTS, which might be reflected in greater volatility of income distribution and a higher risk of disinvestments in human capital.
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